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(54) HYDROPHOBIC HOLLOW POLYMER MICROCAPSULE AND PRODUCTION THEREOF. AND COSMETIC 
COMPOSITION CONTAINING MICROCAPSULE 

(57) Abstract: 

PURPOSE: A process of preparing a hollow polymer 
microcapsule using a biocompatible nonbiodegradable 
hydrophobic polymer is provided. Whereby, the 
microcapsule contains a large amount of water soluble 
active component and effectively exerts an active 
component function. CONSTITUTION: The hollow 
polymer microcapsule contains a water soluble active 
component, has a hollow capsule shape and comprises 
a hydrophobic polymer to improve the stability of the 
water soluble active component. The microcapsule Is 
prepared by the process: preparing a phase 1 by adding 

0.01 to 40% by weight of a water soluble active component to distilled water: preparing an oil phase by adding 
0.1 to 20% by weight of a hydrophobic polymer and surfactant to distilled water: preparing a first water-in-oil 
emulsion by adding the phase 1 to the oil phase; preparing a phase 2; mixing the first emulsion with the phase 
2; and hardening the obtained multiple emulsion. 
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£ 1-& Sl«^<»1 ^2:€ ^-^^ ^}o]3.S. ^^S>\ 9]%-%: SEM(Scannlng Electronic Microscopy)* o]**!- 

S. 2fe ^ «'3'>fl ^2:€ "folaS 'J^fil ^^'d^ SEM-i- ^#11 AV^ojc).. 

£ 4^ ^"S-^fl ^2:€ ^-^^ ">olas sg^sj $]%-^ sEM-i- o)-8-«f«»i «t«- 4^014. 

S. 5^ f^oil f-*^ ^}o]3.S. ^^S] SEM* ^l-g-SH ^M^]^. 

uVtiI ol SL 7/.\ 

H O -^f -I T 

4. 



7V ^^>«iiisi 71^4 >»ii3L#si «>yoi ;^isH£ioi, m'^ ^ ^3*1] 'a»Ji^#2l 

4]s^^°fl 421- 4-B- el-cit ^ ^"i -B-*!) -iti f-^l f'7l-t.2.S.*<l ^l?]^ 4^1^ #21^. ^ ^^Eeii^ ^ o. 

Sl-^21 ^^7l^i- ^^IS^Alfljl. Sl.^Sl iiSl-^^SM- ^^Al?lBl. 3l«l. ^^Al?l7)l ^^ti, 01 sit!- •?}^1«}'^ £L 

4 4#4* 4-¥-» -B-^l^M ^st<5!. f^Efl ^i-, di^j^ f-^s^el <y-& ^Se) t>y #^1-* 

•?-7>«f<ii 4-§-t^5.'«l sl-¥-sl ai-B-71^* BlY'^flil- t^jal-^]?! ni-?-^^* 5:4^.2.3. ^;«)]st7i 



AA^A. 5a4. :i2l4. -^lallt ^-8-»-!!'*°l|>^i ^tII ^«I|7V ;^7l ji^ftoi ^ 



44^1. ^^tb i¥, l-^>^^^°il sisfl a A>^o) ^i^vsisi-a oil- -B-i^j^^ 'L>^2^^1?l7l ^1^ 

^^71- ^^slol ^Ji. a «o^'a o-s^i ^a^ovo)] i^A]^ ?5^^^si #4 ^elAi^i o^^i^^^]^ 

sa4. 



4433.53^21 ;(fla«J-'a-a: #21^. 7l7|l2j ^i^^S. 4^5lo1, ^;»fl5. 0]%^^ •J^'S Tfl'^f' 

^^^21^, 7lf ^B^s]^^^ ^^it^)^, ^-^-^l^i^ ^4 XI°.4 iLf- -^i^^. ^2}^. ^1^ f-4 ^^al^44 
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I 



•?7H#s) ^2002-0079131 



m. Scl. 1970. vol.59, 1367; J. of Pharm. Pharmacol. 1988. vol.40. 754, J. of MicroencapsulaUon 1991. vo 
1.8. 335; J. of Microencapsulation 1989. vol. 6. 1; Polymer Eng. & Sci. 1989, vol. 29. 1746], S^^#^-S- S. 
^, ^^#Sl-(encapsulaOon) -fS] ^i^±S. 9]^^^- ^?] ^ f'7H ^J.5.S.**| ^.^S^ji" *}^^]f] 

^ "J-^ [Advanced Drug Delivery Reviews 1997. vol.28. 25-42; U.S. patent No. 4.954,298; U.S. patent No. 
5,788.687; U.S. patent No. 5.916.5981-i-<>l ^tVJ^Si o."^, cff'-fr^'a.e.S °l-olas.5g<i^-|- H2i^^ 'ff'SfU.S. p 
atent 4,954.298] £ Ji2Sl<H SU^. 



-frJl^^^fil 2.efl5Ml s)^§->fl;aoi sicf. o^etAi. oje^^V t^^i- iL^8>7l f^^^ ^-Has 

ci^^. o]-oias5a## ^^j-s. 44c]] ^^€^7] ^n^^^ s^^^s.<^ x^s.^o_s. t^^, ^i^t^j^^i. % -f ^ 

^g^xfl -fi-i^^si t>^>8^ ^S'^^m ^ 5a*t ^ 'g-'i-i- ^^«^7ll 

■s- t-^si 41- ^7]^ ±^^j 2.^7.} D}oia^5a^o) ;?)]sw^>^^ 4^^^ 5ioi4. 

^ ^"gsi a cf^- ■^^j.g. ^7)«- f'-?^ 2.^7\ v\o]3.s.^'t^ ^-frs^fe a^i-^ ^^«1-^ 51 "^l 4. 



£tV .g. ^igs) f^-g-^ i^Aj Dl-olH^.^g'tfll X||a*!^^€r (1) f'frT^ol] ^'S- # f'^^ cflSl-'^ 0.01-40f'%=%Sl ^ 
-g-^j ^7l-S^<^ 1# ^2:^1-^ -a Til; (2) -fi-^^ # f^^ofl CflSH 0.1-20f'^%2l ^ ^1 

^t^d^ll- ^7h«H ^"^^ 43i^^ la-Til; (3) ^7] (l)?}-7)H]Ai l-l" lJ-7] {2)^4^^^ 43^^ -^"^o^ 

1:2~15S1 -¥-slHlS. ^7l-«l-al 1*> -fr^l-* 4^^^ ^?il; (4) ^'-S" 21- ^2:«ffe '^Til; (5) ^7l 

(3)'a^H^i 43l^ l^f -^^l-ir 2<H1 1:3~15S1 ^s\n]s. ^7}^^ all -f (baffle) ^1 ^ ^^Slofl^i 

51«isH W/OAV^ 4f^ -S-^l-i- ^Til: ^ (6) ^7) (5) ^7^2] -§-"ll^#--8-''llf't'*^^.^ 

S ^^^\^ "><>1HS.?^^* ^la*]-^ 'a^il* i^^* ^^1.^5. t!-4. 



-H- ^"^fil ^^^^ f'-g-^ °V<>laS.^a^-i- f'%=<H| 0.001-25.0^^% 

21 o<fo.s. ^-B-a^fe 5i4 t^cf. 
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■8-*^ ^i^^s. JL ^^7} #1*1 tv^s);^! Sf^l^v, c^ll- 1-^, ale)-'?! c. s^l-LV, sldt^, 3l-4"?I, "^Vnlic^f. ^ 



^JL^T^m-, ^±E.^±l^]]o}^o]^^ o\]^^^S.S.^, o}M]^^^S.^±., #e)^^^ll^. tsD^llV 



(1) ^^^oi] # f'^'Hl cflSfol 0.01-40f'^%fi1 ^-S-^j t^^^^^^ -^-^l-sH ^'ih 1^ ^^1. 

-g-Sll^l^ t-e-^ 11- ^l2:SV^Cf. OH. ^^<^ ^n^]?]^ ^2joI| 

^Blt ^ 5a^l°J. 1*V -S-^l-si ^/^^ IS] ^ f^^ofl t|lg^o^ o.01-40f'%=%. wVt^lsJFTim 

(2) -a-^ f-^o)) cfl5)-oi o.i-2of'^%si ^^^j n^^f ^ n^&m^* ^7}€^<^ -B->jh^ ^n. 



±'^^^ -B--* # f-^^o)! cfl8^<^ o.i-20f'^%2l "3=^5. -8-«[|Ai?i 4i^Aji7^4 ^ojjoi o.^ ^3i^^t\, 

oM. ^m^]^ ±'r'§ :iL^:^}^ ^'fl. 53#si 371. jg^Ml^si f'^sl 371, X^Al^ •fr&'^j^Sl <Jf 

f-21 i^s?iofl 4e} ^el-^lTil ^^1, oi&|^v§>a-8: A>-8-sife ji^^fi) -a^^v ^S"^! Sl^HS., "Has. 

;0lS7f l-7}%-3^Dj. O.lf'^o/o ^7}t}^ tV^tb ^^^fil ;Hlai7h l-7l-^S^7l nfl^i. -^-^^ ^ f^^oll dlS^ol Q. 

l~20f'%=%. ajal«^7llfe 5-9f'%=%sl JL^^}^ ^7}^^ «>¥^l«^4. 



(3) T^-* 11- -fi-^^ 1: 2-15^1 ^^^]sL ^7\t[JL IL^^c^ 1%} \N/0% ^^^^ ^Si^^ 



1^-B-^i ^m<^ l^V-f!-^#(W/0)4- ■S-^-g-f-'asl^^^ H tflaflA-l 2~l5«fl -a^lfil ^ 

s\7} 5l£^ uvt^s^^lfe H cfl^ -B-'i^si -¥-31 u]^ 5-9«l) 'as?^ o)^ ^^-^l ■S-'*'^! 

S^7> <Hsj^^^loi, ^>^oi ^^ofl ais>ai 15UH1- 2:4*f<>l ^-S-S^ ^-^^^ ^j^o} go^^i. «a;cffil el-^7||7> §)=of;^l 
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n S1<H 7^£.7> ^<H^lfe -S-^^o) 5a^S.S.. 2-15«lls1 -^7^^ 



1-4 f'%^(poloxamers) f-«>) 5a4. 

■B-S)-!-^- 5.000- 12.000rpm2l lilttV^ES 12^]^<^]^] 48^]^ ^^t] HuVsH ^lSt»-cf. '>1^ HtV^S.?]- uj^ ig-e^ 
^l-a •a^^'S'^l O^^jl. -Ill^l^ €-^1^01 Xl^."^. H-?- <a^>l-fi1 2:7]%AjAl ^^0)1 RS.^&'t^ 37) 

(4) 2» la-Tl). 



o] el 4=1 £i (Irish moss), ^1^°^^ (karaya gum). (gum tragacanth), 4°]^^ (gum guaiac), 

(xanthan gum), SI ^ (locust bean gum) ^2) ^«a-B-Bfl ?H1^1, ^e}-^. -Se]-^, <a-¥-'?!(i. <?1^> 1 

^ 'a-¥-'?l). -i-Sl-fi, 5J)a fl. ^ -il-SiLrli, 5ai^, tl:^, -if-s.^^ -B-£^l, felal^al 

tel^. telBl'd^is^, t2lH]^il<H]Ell5. tElol^oiiEija =.oi aeiH]^ Sf^f-*. telofalA]: ?1-Jit §fil t 
el?>s4^AVl-. te1«>lll€#el# t^l ^sloflliSl ^'^S-*. tB)=?r3S.>i, fsl^elai. tel^£i f-^l cf'g-^ 
^ o]^ ^o] 9X^. 7il^«^^2l °J:^tF 2S1 -^-BlillHl 0.2-5%(w/v)7> 

4t2l*V4 



(5) 1*1- W/0 -e-SH-t 2°fl 1: 3-15S1 -^-slHlS. -¥-7fSVjl uflf (baffle)ol ^^]^ ^ 'ih-&*|-<>fl>^1 5!:«>«H 
W/OAV^ 4f' -fi-^-i-* ^liS}-^ '^7)1. 

1*> -B-^f-(W/0)* ^^j- Z-Hl ^7l-S>al. 5:5.711 M-olx-)(homogenizer)» ^-g-^^-^ ^MtII 5ia>S}c«l 2*1- 4^-B-^i-( 
W/OAV)^ oH. 2^1 -^sl^ 1^> ■fi-*#(W/0)sl ^^<^ ifl«il^1 3-15«ll. "Vt^lsMlfe 5-8«ll7l- S] 

£.4 ^Cf. O)^ 2S) ■?-3l7]- 3MH ''l^J^l^ ^-Sr HMV 2:?lSfollAi 2:7) -B"^^^^! -g-^<»l ^^«^7ll SIjI, 15«11* 

2i4SV^ ^■f'^fe SSt 2i?iSl 2:^01 ol^j7_ AjAV^ol x|SfSl7] if-olcl-. 

<iH 1.000- l,500rpm.e.S. -B-^l*>5l mJHaI Bflt(baffle)^ ^^m-^ Sl-frS] ^aj^ «^>^) Aj^f^cl-. ol^ 

^^^1 713E71- ^>8«f7ll Sl^cfl 01^ ^^tb 371S1 ^l^o^T.}^ '*«il«1-7l l«ll^<»1cl-. 

atK HtVA) -B-^lsfc-lo): <>1^ >^1-&»llAi^ -B-^fil ■8-;HH- ;Hl7l*f7l oie] ^^^o] j^ji. i^oilAife 

-S-SL^y^fil ^^o] •a^l'i- 7>^^ol 5ao.HS. oil- ^;«||«f^Ai ^aH cl^^^^oii^s) ^^.|. ^s.^c^ 

Dl-oias.ig^si :^2i^5lH- ■frj^lsl-ji;«l- -S-^oI1ai jaav-i- ^014. 

(6) ^liS cff' -B-sn-i- ■§-oil4't--8-°llf=t'?}'a.^5. ^^Ai?j f^^^ ±^^j "l-olas^J-t-i- ;«i|2:«f^ 'a^ii. 

91^^91 (continuous phase or dispersing phase) 2°fl^i 5-50/Jii 3712)01-0133. 75^0^ ;{1^7il^l cff'^f ^-f- 

^s^-Wo^a-s- •§-Dii^#--8-niif'«^'a.2.s ^^€4. ^, Mi^4 spd-fii ^7ii#?i ^a-t^^floii "s-ss]- 

^^1 2iAifil ^£xH slSfol '^I'^ISI 2S -8-°l)fil ^-t^^l ol^ol^li^ 5 2°l] 

T-a- 2fi^ 5)-^s) ^7)7> :^7fl# oi^ ^Tflf'^.s. ^-t^sioi ^^^^s. ^7]^o.s.s\ ^^o] oi^oi^i^ 
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^ sa^Bs 7}^^ 71^0) ^^5|£.^ «fl^fe7ii f'£.8^c^. ^ ^'^ai i^^oii si»ii>^ife ^^<^ 4 

^7]^ ^'gl-'Hl 5)8)1 JlS-;^f °HHS.53^-a: ^^71- olf-cH^ ^. 2^ ^nfl?)- ^^S] 

f'-?^ i^^a "Hasja-t-g- a^^^**!! f'%=oll 0.00i~25.0f'^%. ^t^l*^?!! 

0.01~10.0%2) f'^^ ^^-^^ ^-^tF ^* ^^1^5. ^4. <»1^ 25f'^%l- ^^^^ -B-^Sl 

tl:^S.<H] 5a^°1. '^V-g-?} ^ISl-S)?) nfl^olc).. 

<»1«1-. ^^I'fl ^ 1-<H -S- ^i'S^ JiL4 ^S--*!!*! ■& ^'g<»l 0)1- ofl^nv ^^^^ one).. 

< '^l^'^] 1> 

^7]S] A]^^ ^^A^ t^j^^^l- S.^^7] v}c]3_s.9^^S] 2:?[o11 cflt^ z^z^-S] ^^fif ololl 0)^1. 5g^o) ^ 
Efloll tilth ^t>^ll- ^E^-vE 53<^14. IS) -^Sl^-M^ ;(llSl?}-4i^^l ^^1- i^^tb^^^ 1^1 ■¥-S)^^°J- ^ 
^^l?)7l-nl "HHS ^14^ 371 <4 <§El|# j31«^^l:^•. 

4-8-€ feliliE^HlEflolE^ ^5^^1-^«>1 3.000-100.000 ^S.. 3.000-20.0005) ^ss^;^}^!- ^ 



la 1 1 







^]S.2 


>^)S.3 




n^l5)^3): 2ml 


^12)-?-3):4ine 


T^Ms)-?-3): Gine 


MC': \4mi 


MC': 14m« 


MC*: 14m« 


PMMA" : 2g 


PMMA" : 2g 


PMMA" : 2g 


^2S)2:^^ 


PVA"" 1% 


PVA'" 1% 


PVA'" 1% 


<^1^^ lOOnve 




01-8-^ lOOme 


1^1- -fhS}^?! 


9,500rpm^l§-302: 


9,500rpm^ 1^302: 


9,500rpni^l^30i 




l.OOOrpm 


l.OOOrpm 


l.OOOrpm 


baffle -fr 


baffle ■^i- 


baffle -fr 




^'& 






36h 


36h 


36h 


* MC : "S^l«(Methylenechlorlde) ** PMMA : #e)'^ln||E)-Ble||o)E(Poiyraethylmethacrylate)*** PVA : fB)«l'd<a'a#(P 
olyvlnylalcohol) 



^7) X H>«>1 ^3l^ 445) AlS-l- ^;i>^ol;a(SEM:scannlngelectrone microscope)* <»l-8-«F<^ ^^5) 

g^l- HliL«|-ol Jiacl.. a £^ AlS.7)- 5g^S) ^Elll- Sjal JU^C^ 1 ^2:). 



^)S. 1-3* 4-8-«l-'») °)-olas.«a4^ Sl^?l"») 91^ o}o]3.S.<Q^} <3* »i ^ sa^KS. 2 #2:). 
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a^ofl 7l^o] ^>aSl«H 5tt^^ ^ 4e}.A^ ^ Aj-^ofl isi Dfoias. ^;^f2l S^21 7l^Sl % 

121 v]m-^ ^ sisicf. 

< Al^ofl 2> 



fa 21 





^^15.4 


^]S.5 


-^15-6 


i-y^sis^ 


T^cMsl^nl: AvA 


T^j-isl^s^: 4iii« 


^I2l-^s1:4iii£ 


MC*: Hnve 


MC: 14me 


MC": 14i»e 


PMMA" ; Ig 


PMMA" : 2g 


PMMA" : 4g 


^2212:^ 


PVA'" 1% 


PVA"' 1% 


PVA"' 1% 


#^100me 


^^lOOuve 


^^lOOmC 




9.500rpm^ 1^303: 


9,500rpm^l^303L 


9,500rpm^ 1^303: 


2*1-fi-^?i 


l.OOOrpm 


l.OOOrpm 


1 .OOOrpm 






m-^ 










36h 


36h 


36h 


* MC : "S^Dlll^CMethylenechloride) ** PMMA : l-2lnlll'^|El-al2l|olE(po,yn,ethylmethacrylate)*** PVA : lelMN-aa^CP 
olyvinylalcohol) 



^7] s. 2^^] ^2,^ 4421 Ai^# <^l-§-*f«^ 5-^4 ^-321 ^Efll- wl2el-«s1 ^5*4. :i 14, 4 

21- 521 s. H1421 1 ^ 221- ^^tv ',g#2i ^Efli- ^ jL 5asi4(£ 4*J-S). 4421 <a^fH7]^ £ 4°)I4 

°i 5a^<»l 421 <a7\3.7]7} 7^^ 4al. PMMA21 *H71- 7>^ AlS. 621 °^7\3.7]7} 3.A. PM 



5g#fil ^ig^ -a-s^^'g ^is. 421 ^^-fi^ ^i^4^I ^^'#21 ^Efli- sii^i^j ^]s. 521 ^-g^ cfigoi 

^IS.eoll'^ife ^^-a*^! ^^^#1^ -g-AH D|lH6li2l ^ DV0l3SiBlOl2l ^Efll- i4e1-w|C^(£ 5). 

HtV. jE^ 7l^Sl 7ll^£ 7V«>n1, H7l£ ^7\^^ ^ ^ jU^I-. 

44^i, ^^^^2] ji^42l ^£1- i^^o.SM| n}oi3s. ^421 vfl^^2:i- 7}^^^ <y: ^ 5^^. £t> iL^^ 
21 Ji^42l ^4^4 "J^^ ^a^l 5a^£.s. ^4^* oj-ojas. oj^gi zji^oii ^^1- f> ^ 5a 

< ^4<^] 1~4> ?,S#2l 
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ISL 31 







^^H2 


■^^H 3 






2in£ 


2m« 






2 




0.2g 












0.2g 












0.2g 












0.2g 


3. 




Ig 


Ig 


Ig 


Ig 






14m£ 


14id£ 


14iii£ 


5. l^lMl^^isl- 


Ig 


Ig 


Ig 


Ig 


6. ^^(2) 


lOOmC 


lOOmt 


lOOint 


lOOme 



(1) HI 2* ^7>8}c,l AlAi«l ^n^]^ 1^ olnj u]^ 7^^V S>7)1 s)^ 221 «• 

(2) 3-i- 4011 ^1:^*1 -i-silAl^ -^^i 

(3) ^71 (l)oflAi ^]2:^ 1^ ^7) (2)ol|Ai 42i^ ^^cifi<ifl AiA-l«) 7>?1- :f , lO.OOOrpmSl i^^V 
7<^8l-7ll j2t>-i- «1-S4. 

(4) 5# ^7l-*Vul. ^Hl- 601C5. ^sflA],!! 2# ^2:«VSa4. <»lnfl 4-8-^1^ 
5^ 'a*^^ 88% 7l-^^«llJa 514 4-8-5foj. ^^y^-^ 25.000-50.000=8 

(5) ^7) (3)o)lA-l wl/o(waterinoilemulsion)^^i- ^7] (4)oflAl 2<H] 7l-sH "HI'S 
^'*(wl/o/w2)4 ^-^j-^l^c]-. <*1«11 HMV ^S.^ 3,000- 3.500rpmi: -8-^1 

(6) '^•71 (5)<HlAi -g-ojisi ef sot; A^f. 471- ^^S) ^flTll nll^/H HaV* 51-^4. 

(7) v\o]3_s.9^^s] 7i^7\ 0]}=. ^S. Ifm ^<^4^11- o]^^<^ ?!^<^4» ^ ^ ^l-<^laS.5g#i: 
2l^5l-^cf. o)^ ^V^^ « 4s. cj ;^l7lsV7l ^Sll SOrs. ^n]^ 100-200ra«<H) ^'il-SFSlc).. ^l^ 4^1 
Hfo^iifxii- oi-g-tv ^^-^4. ^^^=8* ^^n^ r,}o]3.s. 53^4 

< ^^ofl 1-4 ^ Hlj51;*l|^<fl l-5> 3.^ 
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2 


3 


4 




2 


3 


4 


5 




1.0 


1 0 


1.0 
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5.0 






"1^ 


^1^ 










^1^ 


"1^ 




*^ 
















^1^ 






to 100 


to 100 


to 100 


to 100 


to 100 


to 100 


to 100 


to 100 


to 100 



< -^i^'^i 3> 



{7}) A] «f 

® ^f'-g-^S: 66mMSl '^i^^^'t €-f'-8-«!i (pH 6.6. 25TC) 

(2) 71^-8-^: 0.025% (w/v) Micrococcus lysodeikticus (SIGMA product No. M3770) cell suspension in buffe 
rsolution(t^j 2-3^]^ ^<H1 

® 2%(w/v)7> t-S-^ 'Hllia€S.e1-oi cojj 50% s\^o:»^ ^y]^ ^^^oji o^. 1/2000 ^^s>5a4. 

@ 4iiie -g-^Sl ^^%Sl^ (spectrophotometer cuvette) <H1 7]^-%-^% ^al, ^7) Q$] S]^^ 

lOOld ^7>Sl-^4. 

(3) a ^A], lOSl invertlngSV:a, 25 tS. cuvette chambers) -g-£7j- ^^^^ ^^^Z.^'^^]. 450nm2l ^ 

^h-ai 4e)- 7l^(°-f ^^)^^^. 

(cf) S.± TflAV 

® S>-§- 2:71 S] al-Jd^tl 'g'SS^ol Abs450nm/ min Zk-^ ^^^'3.^. 

(2) Jl±«^ (unit/me) = (Abs450nm / min) * 10000000 
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(3) J-iS^'^ units) lunlt-&, 3ml S] Micrococcus lysodeiktlcus cell suspension (pH 6.7. 25t) 7]^-%r^<^ 

^^ 450nmSl 1^^ 0.001 ^hibAlflfe S.±^2.S. ^m^^. 

^]S. 1: -gAlefl IS) sg^ 4g.|. ^g;^^ lOOmtofl ^ 'SH^^^^^S. ^]S.. 

^]S. 2: ^^H IS] 4g-i- 100ro«°ll 24^lL^ ^ "S^iliffl^S ^tt!- ^IS-. 

^]S. 3: 1^ 53"^ 4g^ JS;*!!^ 100m«oll ^-iV^^l^lal. 48>^RV ^ <a^«>81€^S. ^'tt^ 

^IS. 4: Ifi) a^-i- ^2:^ a| ^. 40gl- 'S^^ lOOmeofl ^ <g^iliffl«.S. ^-f-^ ^IS-. 

^]S. 5: ^l^-^ IS) a^i: 45t^><i 15^-f Ji^^ ^. 40gl- ^^n" 100me«Hl ^-LH^IjI. "gS^Billii 0.5. 

Ala 6: HlH^l^<:fl ISl ^^Stb ^, 40g4 lOOmeofl <S^ilifflo.S. ^]S.. 

Als.7: IS) H^-i- 451:011 Ai 15<af-'?Hi^^ ^, 40g^ ^^T^ lOOmeofl ^A>AlfljL <g^i>ill!ffl 0.3. ^ 



[X 51 









1 


2 


3 


4 


5 


6 


7 


'^^Kuiilt/ g of capsule) 


1,06X10^ 


0.90X10^ 


0.84X10^ 


1.02X10^ 


0.94X10« 


1.01X10^ 


0,52X10® 






85% 


80% 


96% 


88% 


95% 


49% 



S. 4oflAi oi ^ 5!lfe aVsl- ^01. tEliHll°)lE^Hl5l]om ^}o]3.S.^S's^ ^^^i^i±S. tl*!-'^ ^71-1- ±^ 7] 

1 (^15.4-5) oil Aife °fl-f ^V^sVtII l-A^-i- -8-^lsU «J:^ e^i^l- ola^Ol^oii i(a]s. 6-7)ol]Ait ^7lJi 
;^oll n^El- «-^sl ;?lsV7l- t^B^^-^ ^^«fl l4 «l2^^ofl m 3,7] d]±^s\ *a§<»1 ^^^^l 



ol^lt^ ^^145.^61 eli^i- f'-^g "folas. ^g^-ihofl s.^^<^ ^-f ^-8- "jv^t* -fr^l^ sa-§- 

< Al^tfl 4> 4jq-ol 

'5^7l ^AH 2S1 53^, ;Hl^o)l 2 ^ tilH;Hl^oil 2Sj 44^121 t^^^ ^'SS^7l ^«^<il. ^^i^-g- AlS-f. SF7HlAiS). ^o] 
^ul«l.ji, K. E. Erlanger ^S] wj-^ (Arch. Biochem. Biophys.. 95.p271 - 278, 1961^)ofl S)^ ^^^^ 
^^«^oj ZL 141- X 5ofl ^El-iflSi'^. 

^]S. 1: ■S'^lol 221 4g-i- ^^1^ lOOmeofl ^aVaI^ aIs. 

^]S. 2: -a^^lofl 221 4gi- lOOmeofl ^aVaI^Ih. 24Amol ;gi!l.^ Al^.. 
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3: -a^H 2^1 4g-i- lOOmeofl 48^]^o\ ^IS.. 

^]S. 4: ^^'fl 23) a^l- ;«S2l^ ^ ^, 40g-i- 'S^'^^ lOOmtofl ^-iV^l?! >«>1S.. 
'^IS. 5: ^I'^'fl 2S) 45T:<HlAi is-y^^ Ji^?!- ^. 40g^ ^^H)^ 100iDe<Hl ^-ii^l^ 

Ala 6: 2fil :<l|2:^ zl ^, 40g4 100ffl£»ll ^'1>'«>1?1 -^IS.. 

Ala 7: Hllil;«fl^cfl 231 =1^^ 45r;ollAi M.^^ ^. 40g^ 'S^It^ lOOmeoll §-tVAl?l Aja. 



13?- 61 





AlS.1 


Ala 2 


Alas 


Ala4 


Alas 


Al^6 


Al£.7 


91=^%) 


100 


99 


98 


97 


95 


96 


78 



^■S-^v -^^It T 5a-s-* °i Slo.Di(Aia 1-3), 44<y^ i^t^ i'>oi3s.?J^i- ;«fl^i t-fr^l?I 4%<^ 
2(Ala 4-5)'Hl^-l^ "LV^sj-Tll t^^l- -e-^lsl-ji Jlife ^-a "4-^ ^]^m'^] 2(Ala 6-7)°)]^i^ ^J-7liL 

^o|| n^el- ^^^^7\ ^El-'d-^ 2 5 H|H;tll^oi| 2Sl 2:71 4^tl3l t-^ol sg^fil 

< Al^ojj 5> MlEf^ c ^%=^^ 

® ^^-S-"!!: «H£MHl/50mM (NH4)H2P04 (1/1) 

(2) t>l-°l (25cm), 0.8nie/min, UV ^#7] 254nm. -B-^l'^l^Kretention time): 9.3^ 

(3) Aia§«l: ^ahI 32] 3 ^ H]H;«ll^cfl 34 C4 ^%=4#'asl-7l ^1*><^. ^^-8- ^IS-* «l-7l 
<H1A14^<^1 S'ulsi-Si^. 

Ala 1: -a^^H 3S1 ^-t Ig^ i^-i- 100m«oi| g-tlrAl^ ^, 0.2m <^4'^1^ -^l^-. 

Ala 2: ^AH 3S] ig^ D)l^^ 100in£<Hl ^<lVa1?1u1 24a1l> ^, 0.2/aii etc.^4^lS. <il4^1?l ^]S.. 

Ala 3: -a AH 3fil ig^ n|l^^ lOOmeofl f-<LH7U 48Al?l- ^. 0.2tm 4<^4^]S. ol4'^l?l ^1^.. 

A]a 4: ^^"fl 321 ^ ^ 4g# "ll^-i- 100iDe'>l| ^-iVAl^loi. G.2>fln 4°14^lS. ol4'^l?l ^]S.. 

Ala 5: ^I'^i 3^1 H^i- 45t:ollAl 15"af-t> .a^tb ^. 4g-i- lOOmeoi) ^<+a1?1j1, o.2/fln e|c.l4;^la <>14 

Al?l Ala. 

Ala 6: 34 3.^^ 43l^ ^ ^ 4g% ^]^-%: lOOmeofl ^a>a1 ?1 jl, o.2/aD 4«^4^lS. c^^^]^ Ala. 
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AjS. 7: ala^^^i 3S1 3.^% 45X:<^^] 15<af-^ ^. 4g^ °fl^-i- 100me«il ^'i.H?!:^. O.Zm ^^0^4;^)^ 

'i7]S\ A] a toll tH« HlE^oi cs) ^^i^JL, 271 ^^ofl ifl^ ^^-^^ S.^]^c^ S 6«>11 



I?^71 





''•IS.l 






>^1JS.4 




'^IS.6 






100 


96 


94 


94 


92 


96 


75 



•i- j^tlt T SaSicfHS. 1-3). £?V. wlE}-°l C# n><»l3S.3g^^ ^^<H1 ^l^'^l 3^5. 4-5)°fl'«'1 

t!- ^^^^^t\7\ ^^^^ n^lt}^^. 3 ^ 3S1 2:71 HlEl-ol CSl «-^J<»l ^a#fil t'l§Ji4 



< '^l^'^l 6> S^]^ 

(7» 

Q ^-i^-S-"!!: oHlS.MBl/50mM (NH4)H2P04 (1/1) 

© ^-^2:?!: ol-^ t^(25cm). O.Smt/mln. UV ^#7l 270nm. -fr^l^l?!- 5.2^ 

® ^IS^H): ^^1<^1 421 ^l^t^l 4 S al 57^1 foil 40^ ^;.)A].sl ^^7] ^^o], ^A^-g- AlS* t\7]o\] 

^]S. 1: ^A]o^l 40^ ig^ 100ni«°fl ^-LH?! ^. 0.2/flii e|ol4;^lS. a14^1?l -^1^. 

2: 421 Ig-i- ^^-^ lOOnrfofl 24^1?!: ^. 0.2/an ^<^4^lS a14>^l?l ^]S.. 

^]S. 3: 'g'^Hl 4S1 Igl- f'-^^ lOOmeofl ^-iV'^l^U 48>^R> ^, 0.2/fln efol^^tls oI^aI^ aIs.. 
^IS. 4: ^I'^'fl 421 3.^-^ 42i^ ^ ^ 4g% ^^"r 100iii£<Hl ^-LHs-IjI. 0.2/aii ^j-ol^^lS. ^liifAiy aIs.. 

-^is. 5: ^^«fl 421 45t;»il>«'-l i5"a-§-^ ^. 4g^ f'^^ iooiiie°il ^-it^^l^U. o.zm n<^^^]s. 

^1?1 >^1S.. 

Ala 6: Hi 421 3.^-^ ^3i^ 2} ^ 4g* lOOntfefl ^^iVAlflJi, o.2/fln 5f<.14;^lS ol^^lt! ^]S.. 

Alfi 7: ulH;Hl^':fl 42I 45X:'HlAi iS'S^'il: -f . 4g-ir f'^T^ 100ni£°Il ^^^Al7lal. 0.2/aii ^<^4^1S. 

o^jJfA)^ A) a. 
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(^) 

7i ^E^^Sicf. 





^IS-l 


^]S.2 


^]S.3 












100 


95 


93 


94 


92 


96 


82 



5asjl4Hfi 1-3). SEf!-. s^l-tv-i- i^t!-D>oias5g^i- ^^ofl t-e--^!?! ^%<^ 4-5)<>l|>^i^ "11 
■f t^^ir -fi-^lSU safe ^J-S 3.^]'^% »]Rm<^ 6-7)^>^ife ^^7la.«i 4e1- ^^tJ 

tV^. ^1^^ 4 5 wl2;^^<1 4S1 2:71 2^1-tVsl ol sg^sl %^jiH4 v^^g. 01^^ 



^ Sim. 

s^"*! -^ll- ^^*]-7ll -fi-^l^m ^ sa^^HS.. 5}fe 71 i42l5.s. ^?it ^ 5a i^. 

(57) -^y-^ "g^l 
^T^ll- 1. 

'J^2l ^Efl7)- f'^^(4>SgJ^)^H. ^-8-^^ «^j^^§2l ^i'S^^t ^^'•^17171 ^«l-Ol JL^^\S. oj^ol^^ 

±S. «^fe f"?^ i^'^j "l-olHS^J^. 



^1 i*^°ll 5a^^i. ^71 4i^Aj oi^^ffe tel^Eiia. fslofa^AV ^ ojo) o.^^^, te^DiiEfHl't} ^ ol4 -B-s^l, 
al^LV-iEl-Hl-iV^ ^f'^^l. tel-^l-nlH. telo||^^Eii5ii = tell<^lS. tel«>l-°lii<i. -Mel^ai^^^. m^E-^iin 
oVzflolH, ofl^-it-S-ii. ol-m-s-ts-ii:, tel-f ell^. ^efltl-lV ^f^^sfl. ofl^^.a^^ 

oHlEfl^lS ^f't^. tsl«1^<»l-^lEfl''m. telal'dta^, fslol-HloH = oi# i^^f-sl ^^t^. <»11- 11^4 
ai ^ oil- si -g^s oi^oi^ ^oflAi /Heija if^oj^oj^ ^^^.s. s>fe f-?-^ di^^j pHhs.^^^. 



^t'U- 3. 

^ l««fl 5a<H>H. ^71 ^^-y t>y>y^-S- eldi^Oysozyme), wlEf^ C. S^l^V, ^±^^, ^^H^. 4 

^1^7} ^E]^, HlE}°l D3 ^^^1. ^1- ^ >^H£?1-?1 £.±S. o]^o];Q ^oflA-] ^ej^g If. 01 

'S-^J^ f.^^ 3.^7.} P>olHS.5a#. 
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f'^^ »Vol3S5g^s1 ;*l|2:'8-^'g- 

(1) f't^'Hl '^'^ # f'^oll cfl8).o^ 0.01-40f'%=%Sl ^-8-^ 1# ^liSV^ 'a^i 

(2) -fr^ # ^^ofl o.i-2of'^%s) ^ ^^^^^i- ^^i-si-ai ;«ii2:«i-^ ^n-. 

(3) 1^7) (l)ia7il«^lAi 1^ ^c^7l (2)'a7il«HlAi -B-^ofl 1: 2-lOSl ^ulalS. ■¥-7>Sl-ul jaaVsVa^ i^]- 

(4) ^'ih 21- ^n]; 

(5) ^71 (3)^^7ilo)lAl ^l^tV 1^1- -S-S^#i- 2'i 1: 3-15S1 -^BlWlS ^7}Sl-Jl Hflt (baffle) <»1 ^Efl ^ 

(6) ^7] (5) ta^ilSl cj-f' -fi-^i-i- •§-"B^t'--8-°ll#^»8-'a^S ^^AlTl f"?^ ±^>^j 3.^:^} v\o]3.S.fS't%: 4^ 

# i^ti- ^^^S. Sl-^ f'^^ JL^T.} v\o]3.S.^^^S] 43^^^. 

^T^D- 5. 



oVeflojE o||^-ii.s.ii. oHl-a^sii. MHS'il-si.i. t2l-f?fl^. -T-T^ "t^?!-tv ^f-^^. 



^1 4*J-<H1 9X<^^], ^71 ^-g-^^ 44"?], 2li^, alB^"?! C. s^l-i>, el^^, ^^91. ^n^, 

s f^^^ JL^^} ^}o]3.s.^its^ ^l^'S-'S. 
7. 

^ 1^21 ^-^^ a^^l- "HHS.'S't-i- a^ai- f'^'HI 0.001 -25.0^^%2l "^3.3. t-8-*^fe 
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MS I 



MS 2 



AtS 3 
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£^ 4 



MSA 




Aie 5 
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S.'S 5 



AIS 4 
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